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Abstract : Differences in immune responses between immunized and non- immunized mice were
studied with special reference to tumor-infiltrating lymphocytes ( TIL ), using inbred WHT/Ht
mice with spontaneously developing transplantable squamous cell carcinoma. After inoculating
1 X 10° tumor cells, a lymphocyte-proliferating response was observed in the spleens and regional
lymph nodes of both immunized and non-immunized mice. Histological examination showed
marked infiltration of lymphoid cells into tumor tissues of immunized mice, but was much less in
non-immunized mice. Lymphocyte subset analysis by a fluorescent antibody method and FACScan
indicated that TIL in the immunized mice consisted mostly of surface-Ig*, Mac-1* and asialo GM1*
cells. This almost completely agreed with the distribution of spleen cells. However, in non-
immunized mice, Lyt-1" and L3T4"* cells were dominant, differing from the distribution of spleen
cells. Furthermore, the killer activity of these TIL and spleen cells against syngeneic tumor cells
was studied by °'Cr release assay. Results showed that TIL and spleen cells of immunized mice had
cytolytic, natural killer, and ADCC activities, but none of these could be detected in the non-
immunized mice.

The above findings suggest that infiltration of TIL is an expression of immune response of the
tumor-bearing host against tumor-rejection antigens. At the site of tumor transplantation in
immunized mice various effector cells having anti-tumor activity act toward tumor rejection.
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M L7, Anti-asialo GM 1 Hif&icxd 5 2 kbt
{& 13 FITC #& 3% affinity purified anti-rabbit
Ig (TAGO) %fHH L1, £/, RERZE S O
7Y v surface-immunoglobulin (ZI'F, s-Ig
EH’T) oIz, FITC ##% anti-mouse Ig
(Amersham) %{HH L 7=,

TEHBENIRERE T 50, KU R
DLEMRE I 1 X 10° B olEEmiasBaEL,
Collect a tumoral mass aseptically.

i

Cut into thin slices with a scissor blade.

i
Filter through a #150 Pt mesh.
}

Wash three times with PBS (1,200 rom for 5 min.) .

!
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|MEMICREL 2 EEHSE, 5]y
L, #150A£#* vy v 2 THERBL 72, Th %
PBS € 1200 rpm, 3 [ELELSEAR, 10% Fetal
Bovine Serum (FBS, GIBCO), R+ L 7+ =
1 v /HiERE (100 g/mD) BLUFR=v ) ¥

Before After
centrifugation centrifugation

Cell 1,200xg,20min.

. —_—
suspension
Room Lymphocyte
temperature layer
M-SMF Tumor cell
layer

Adjust to 1 X 10°to 10" with RPMI 1640 culture medium containing 5%FBS.

!

Overlay 4 ml of cell suspension gently on 3 ml of M-SMF (mouse lymphocyte isolate solution prepared

by Japan Antibody Institute) .
i

Centrifuge at 1,200 xg for 20 min.
}

Collect lymphocytes (floating like a white band in the middle layer) .

!

Wash three times with RPMI 1640 culture medium containing 5% FBS. Float in culture broth.

!

Confirm the viability of cells with trypan blue and adjust to an optimum concentration.

|

Use for assay.

*Isolate and adjust spleen cells by a specific gravity centrifugation method using the same procedures.

Fig. 1. Isolation and adjustment of TIL
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gttevty P2HVWTIEC L, #1508%
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B8~ v 2 0fEEHEMEK 6 B B OfEEHR»
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3¥7%, FACScan (BECTON DICKINSON)
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Anti-Lyt-2bi4%, Anti-L3T4Hifk, Anti-Mac-1
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T34 X X € 2, 0.1% Bovine Serum
Albumin (BSA, STRATAGENE), 0.1% NaN;,
(Fooeki3) #sin PBS T 2 [ElgkAE, 2 kbuk
& L TFITC #= % anti-rat IgG, FITC & #
anti-rabbit 1gG 2&%ML, XKET304, B
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F U 2 BRI AR L 72,
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EEME YAC-1Mifla%® 2z h & 1 10%
FBS, mEkF+ + )Y 4 (1ng/ml), L-7v
7 3 v (300 1 g/ml, FIEHMIO RMEAGLE'S
MEM (= 24, LIFMEM &B89) T1X
10048 /ml o BEIcFHEL, Mlal X 10°0FH»
tz b 3.7MBq ® Naf'CrO, (HE7A v b =7
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37°C, 5%CO, T T 2 RMIRIEEZITH - 1o
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2 )%Cr release assay

Effector fiifas LT, #¥<vy X0 TIL, ¥
Mk, EE<v ROMMigE E/T HA5100 :
1, 50: 1, 26: 1, 1256: 1&%H83B&5
96-well round-bottomed microtiter plate
(Falcon, US.A) 2100 gl 9253 L e K
Iz, target A& L TOCr TR L 1B
21 X100 /100 ¢ 1 FH & well ic3EL,
BREA0pi/wellE L, BELLT,
effector i@ D4 » i MEM % 100 ¢ 1/nA
f-bDEEREME U, 0.2% Triton X CEH
{EFEER) 100 £l 2 MA b 0% BRERH &
L7 37°C, 5%CO, T T 12 Wik, i
% Titertek b 7 #% B ~ X 7 & (Skatron,
Norway) W X O WL, v —-Hh v v ¥ —
(ARC- 351, Aloka) THUHTEHZRAIEL 2o E
ER&i34 -~ T triplicate TfTRE L, FIEEE]
FEIF o cRD I,

Ml EEE (%)

_ KB e E#com — HAMREcpm .

B AR cpm — B R #cpm
11. Antibody-dependent cell-mediated cy-
totoxicity (ADCC) [E#: D #IE?

BE<v 20 TIL, ko BEmRcd
% ADCC 7E#t: %3 D 5Cr release assay Tl
F L7, Target fifg & L C5Cr EREEMIE
%1% 108 /100 » 1, effectorfifge LT,
KRB TIL, Mgl %, ECTHAS100: 1453

& 912, 96 —well round-bottomed microtiter
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plate D% well IZ93E L7z, KIS, B~ Y X
KDL, 56°C, 305> CHMIL L IibZ,
BN 1/5, 1/20, 1/80, 1/320 &73
B &5 well IThNA 7o XEHBEEE, 175 %
Z ¢, "Cr fZFREE M effector M2 D 4 %
MmAtcbd & L, 37°C, 5%CO, T 6 Wil
#1k, Titertek RiERIY 2 7 & T L EERIN
L, v — A9 vy —CHRENEHEZRIEL 2. #
E& (39 N T triplicate Tf77 ), ADCC fE#:id
LT ok i,

ADCC 7E#: (%)

= {(3ZBRE¥ cpm/ X{#EE cpm) — 1} x 100
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HEE2FHIRRE 13, Student’s t-test 2 W 7o,

X B B R
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N S A
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v AL s R0 L&k
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Fig. 2 Histopathological observation of poorly
differentiated squamous cell carcinoma,

spontaneously developed in WHT / Ht
mouse ( H.E stain X400 ) .
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Fig. 3 Histopathological time-course observationon of tumor tissues from immunized ( a ~ ¢ ) and
non-immunized mice (d ~ f).
a:2nd day after tumor implantation ( H.E stain X400 ).
:6th day after tumor implantation ( H.E stain X400 ).
:10th day after tumor implantation ( H.E stain X400 ).
:2nd day after tumor implantation ( H.E stain X400 ).
:6th day after tumor implantation ( H.E stain X400 ).
: 10th day after tumor implantation ( H.E stain X400 ).
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Fig. 4 Spleen indices of immunized and non-
immunized mice after implantation of

1 X 10° viable tumor cells. The results
are expressed as means of three mice.

D25 N
5. U v <EK subset 23¥7

FACScan it & % ) v /<R subset 5387 D&
H 4 Fig.8ic/R U 7o 18 TIL @ subset I,
s-Ig* FREAHS 37%, Mac- 1 “#HfaAs 29%, asialo
GM 1 "Hfa» 24% &, ThonEH 3EED
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Fig. 5 Kinetic analysis of regional lymph node
enlargement in immunized and non-
immunized mice. Lymph node size
indicates the average of the largest
lymph node diameter and a second
diameter perpendicular to the first. The
size of the left side regional lymph node
at implantation (1 X 10° viable tumor
cells ) was measured every 2 days, and
size of the right regional lymph node,
measured but having no implantation,
was used as control. The diameters of
three lymph nodes were plotted
together with mean = SEM.
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9%, Mac-1 ‘Mfa»6%TH-7, T o> IEE



HEERBEEE 17 1 16-32 1992

Fig. 6 Immunohistological investigation of TIL from immunized mice at the 6th day after implantation
of 1x10° tumor cells. TIL were detected by a fluorescent antibody method with anti-Lyt-1 (a),
anti-Lyt-2 (b), anti-L3T4 (c), anti-Mac-1 (d), and anti-asialo GM1 (e) ; the second antibodies
were labelled with FITC. FITC-labelled anti-mouse Ig was used for detection of surface Ig (f).

( X400 )
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TIL O IR (3, NEEAHH X 10°fH /g T
HoteDiextL, TEETIZ63 X 10°M /g & N
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REEREF O TIL ¥ & O PN o i 55 4 v
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Fig. 7 Immunohistological investigation of TIL

from non-immunized mice at the 6th day after

implantation of 1X10° tumor cells. TIL were detected by a fluorescent antibody method with
anti-Lyt-1 (a), anti-Lyt-2 (b), anti-L3T4 (c), anti-Mac-1 (d), and anti-asialo GM1 (e) ; the second
antibodies were labelled with FITC. FITC-labelled anti-mouse Ig was used for detection of

surface Ig (f). ( X400 )

X4 BRI EENE, 125 N YAC- 1 #fic
%4 2 NKiE#:4, E: THA100: 1, 50:

1, 25: 1, 125 1, 12 Wefelfs& cRBRZETT

15 - t-fEH A Table 1, Fig9ic/rL 7,

1 B TIL ofifafiEiEdEid, E 0T Hads 100 :
1 T18.7% LfmAfEZR L 7oo 1 BERAHRE DA
Fafs BB E : THAY100: 1 T153% T

» -1,

N # TIL, WHifas X UIEHE < v 2 ki
(&, BB X3 2 s EE D S 1
-z,

[#E TIL © NK G, E @ TEHA100 : 1
T10.7% & AfEiznRL, TElaTIE, E:
THA100: 1 T13% Tdh > 72, N EFEANAL
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Phenotypic analysis of lymphocytes by flow cytometry ( FACScan ). Lymphocytes were
obtained from spleen cells of normal mice (A), spleen cells (B) and TIL (C) of non-immunized
mice at the 6th day after tumor cells implantation, and spleen cells (D) and TIL (E) of
immunized mice on the 6th day after tumor cells implantation. These were stained using
various monoclonal antibodies (anti-Lyt-1, -Lyt-2, -L3T4, -Mac-1, -asialoGM1) on the surface
markers, and are shown as FITC-labelled secondary antibodies. FITC-labelled anti-mouse Ig was
used for detection of surface Ig.
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Target : Syngeneic Target : YAC-1 cells
tumor cells
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100:1  50:1 251 12.5:1 100:1  50:1 25:1 12.5:1
EFFECTOR : TARGET RATIO
&—® | group TIL O—O0 | group spieen cells w—a N group TIL

O0—0a N group spleen cells #~—a Normal spleen cells

Fig. 9 Cytolytic activities of TIL (@—@) and spleen cells (O—O) on the 6th day after implantation
of tumor cells rejected by immunized mice, TIL (ll—M) and spleen cells (1) on the 6th
day after implantation of tumor cells from non-immunized mice, and spleen cells (A—aA) from
normal mice. These lymphocytes were tested for cytolytic activity against fresh syngeneic
tumor cells and YAC-1 cells as effector : target (E : T) ratios of 100:1, 50:1, 25:1 and 12.5:1 in
12-hr *'Cr release assay. Values represent the mean percentage of specific lysis from triplicate
determinations.

Table 1. Cytolytic activities of TIL and spleen cells.

9% specific lysis® at E: T ratio®:

Target cells Effector cells 1001 501 951 1251
Group 1 TILS 18.741.9** 15.2£0.1** 14.1x0.6** 10.2£0.2**
Syngeneic Group I spleen cells® 15.3%2. 7 11.1£1.7** 7.7x£1.0* 5.5%0.2**
Group N TIL® 0 0 0 0
tumor cells Group N spleen cells® 0 0 0 0
Normal mouse spleen cells 0 0 0 0
Group I TIL® 10.7£2.3**  3.0%£2.2 2.3x1.7 1.7£1.2
Group I spleen cells® 7.3£0.4* 2.8=0.7* 1.4%£0.7 1.3£0.1
YAC-1 cells Group N TIL? 1.5%x2.1 0.4%1.2 0.4%£1.2 0
Group N spleen cells’ 3.60.7** 3.0£0.9** 0.5%0.9 0
Normal mouse spleen cells 0 0 0 0

a: Values are expressed as mean = SEM from three separate experiments.

b : The number of target cells is 1 X10%

¢ : TIL and spleen cells were collected from immunized mice on the 6th day after implantation of 1x10°
tumor cells.

d: TIL and spleen cells were obtained from non-immunized mice on the 6th day after implantation of
1X10° tumor cells.

e : Statistical analysis was performed by Student’s t test.
Significantly different from control, * P (0.05, ** P <{0.01
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Table 2. ADCC of TIL and spleen cells.
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% ADCC" at dilution of serum®:

Target cells Effector cells E:T ratio’: 5 % /%0 L7320
Group I TIL® 100:1 7.7£0.77** 7.3£4.4**  0.3*x1.7 0

Syngeneic  Group I spleen cells® 100:1 20.9£0.5** 21.1£4.0** 14.8%£9.9* 9.1%4.4**

tumor cells Group N TIL® 100:1 0 0 0 0
Group N spleen cells® 100:1 0 0 0 0

a: The number of target cells is 1 X10%

b: Values are expressed as mean = SEM from three separate experiments.
¢ : Sera were obtained from immunized and non-immunized mice, and

heat-inactivated for 30 min on 56°C.

d: TIL and spleen cells were obtained from immunized mice on the 6th day after implantation of 1X10°

tumor cells.

e : TIL and spleen cells were obtained from non-immunized mice on the 6th day after implantation of

1X10° tumor cells.

f : Statistical analysis was performed by Student’s t test.

Significantly different from control, * P {0.05,
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20 1
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% ADCC

10 -

1/5 1/20 1/80 1/320

DILUTION OF SERUM

o—a@ Igroup TIL  0—0 | group spleen cells
m—a N group TIL o—a N group spleen cells

Fig. 10 ADCC of TIL (@—@®) and spleen cells
(O—O) on the 6th day after implanta-
tion of tumor cells from immunized
mice, TIL (ll——M) and spleen cells
(D on the 6th day after implanta-
tion of tumor cells from non-immunized
mice. ADCC was determined by 6-hr *'Cr
release assay with E:T ratio of 100:1 in
the serum which was obtained from
immunized or non-immunized mice.
Values represent the mean percentage of
specific lysis from triplicate determinat-
ions for each dilution of serum.

* % P ¢0.01
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